Introduction
Methods 124 The review was completed in two distinct phases. The initial phase was undertaken as research assistants in the first phase and one research assistant in the second phase. Each 148 research assistant had undertaken formal methods training regarding literature-based research 149 prior to their employment, and received weekly mentoring and supervision from a senior 150 member of the team throughout their involvement in the study. 151 The research protocol determined that studies were included if they provided a 152 prevalence rate for one or more neurodevelopmental disorder amongst a sample of young 153 people in custody. A broad definition of youth was applied so as to reflect the varying 154 classifications within different nation states, though all studies had to include young people 155 under 18 within their sample with a maximum upper age range of 21. The review was 156 inclusive of a wide range of definitions of particular neurodevelopmental disorders. In the geographical location of the research, though the review was necessarily restricted to 164 publications in the English language. Three studies were rejected despite a focus on 165 incarcerated young people. Two studies reported on youth justice populations that also 166 include young people within community services and do not readily distinguish between 167 these distinct populations in the data provided 46, 47 . A further study was rejected due to the 168 conflation of TBI and epilepsy in the construction of the sample 48 .
169
All decisions regarding inclusion were made by at least two researchers, including 170 one senior researcher. It was determined that, where there was disagreement between two and determine inclusion or exclusion. Titles and abstracts were initially considered for 173 relevance. Full papers were reviewed when the abstract was deemed relevant or where 174 relevance was unclear.
175
The majority of sources identified were published in peer-reviewed academic journals 176 and therefore deemed to be of high quality. When it was unclear whether a source was peer 177 reviewed, specific frameworks for assessing research quality were utilised according to the 178 type of research study under consideration. These included the Maryland Scientific Methods
179
Scale 49 and the Global Assessment and Evaluation of Quality framework 50 .
180
All sources selected for inclusion were read by at least two researchers, including at 181 least one senior researcher. Key information was routinely extracted and recorded in a 182 spreadsheet, including the national context, research population, sampling frame, data 183 collection method, and definition of the neurodevelopmental disorder. All reported 184 prevalence rates were recorded, including of any control groups and subsamples. 
Results

187
The first phase of the review identified 156 sources for inclusion, of which 8 related 188 to TBI. The second phase of the review subsequently identified a further 2 sources. A total of 189 10 sources are therefore included, as listed in Table 1 . No studies examining co-morbidity of Australia. This may be a result of restriction in the review to sources written in English, or 193 may reflect a lack of emphasis on TBI in other national contexts. In all three national contexts 194 the age at which a young person is subject to the adult criminal justice system is 18, aiding 195 the direct comparison of these studies. The age ranges of samples vary, with some studies many cases this is reported as reflective of the populations of the institutions included in the 199 study. Information on the ethnicity of study participants is less consistently provided. While As shown in Table 1 , the reported lifetime prevalence rates of TBI amongst 207 incarcerated youth range from 16.5% to 72.1%, with the exception of a study of 14 young 208 people sentenced to death for crimes committed when aged under 18, all of whom reported 209 having experienced some form of head injury in their childhood.. There are many 210 explanations for this variability. Table 1 illustrates the varying definitions of TBI applied in 211 different studies, ranging from 'any head injury', including cuts, whiplash and blows to the 212 head not resulting in LOC, to trauma resulting in LOC for a minimum of 20 minutes. It is 213 clear therefore that these studies are measuring very different concepts. Nonetheless, as will 214 be examined in the discussion that follows, even where definitions appear similar, reported 215 prevalence rates still vary.
216
The variability in definition is reflected in the various measures, tools and methods 217 used to assess prevalence rates, which include: analyses of medical records; self-administered 218 surveys; semi-structured interviews; and the use of validated instruments or clinical tests.
219
Methodologies also vary in whether the respondent is the young person or parent, and 220 whether surveys are self-administered, or data is collected by a researcher or medical professional. It is apparent that there is the potential for these varied approaches to lead to review and analysis so as to provide comparable definitions. In most cases however there 247 remain slight discrepancies in definition, method of data collection and/or population. To 248 enable comparison, information on these studies is provided in Table 2 . The rates amongst incarcerated youth reported in these studies appear to be greater 281 than those identified when comparable definitions are applied in studies of the general youth 282 population. For example, comparable definitions utilised in studies of high school students in 283 the US suggest a prevalence rate for any head injury of between 31% 65 and 35% 66 . One 
TBI resulting in LOC 297
The disparity between prevalence rates within incarcerated and non-incarcerated 298 populations appears increasingly pronounced as the severity of the reported TBI increases.
299
This is apparent in the single study including a control group in which a range of severities of 300 TBI are measured. In the study by Hux et al 54 the relative difference in prevalence rates 301 between the two samples increases when respondents report concussion and LOC; 11.7% of 302 the control group report some form of concussion, compared with 16.5% of the incarcerated 303 young people, while 1.5% of the control group report 'moderate' or 'severe' concussion 304 compared to 3.5% of the incarcerated young people. (A definition of the levels of severity is 305 not provided, however.)
306
The increasing disparity in relation to more severe injuries is also evident when 307 comparing reported rates in studies of incarcerated populations to studies of the general youth 308 population. Three further studies in our review consider the prevalence of TBI with any LOC 309 amongst incarcerated youth, with reported rates of 32% 60 , 41% 52 and 49.7% 55 . This 310 compares to rates of between 5% and 24% identified by a review of studies of self-report 311 surveys of college students in the US 48 .
312
The lower of these prevalence rates defines TBI as trauma resulting in LOC of 313 'greater than 20 minutes'. This definition is directly comparable to that of Perron and Howard 314 61 who report that 18.3% of their sample of incarcerated youth experienced such an injury.
315
While limited to two studies, this suggests a near four times increase of such head injuries 316 amongst the incarcerated sample. suggest that around 13% of their sample of incarcerated youth had experienced a LOC on two 328 or more occasions. While these studies did not include a control group, a self-report 329 questionnaire of high school students in the US 65 found that 12% had experienced multiple 330 head injuries of any kind, and a birth cohort study in New Zealand 63 with a sample size of 331 1265 reports that, by the age of 25, 9.2% had experienced more than one TBI for which a 332 diagnosis of concussion was given. 335 Four studies compare prevalence rates of TBI by gender amongst incarcerated youth 336 with contradictory results. Two studies report a significantly higher rate of TBI amongst 337 males than females. Perron and Howard 61 report that 19.6% of males and 9.6% of females 338 had experienced a TBI resulting in LOC for at least 20 minutes, while Kenny and Lennings 56 339 suggest that 37.7% of males and only 5.3% of females have experienced one of a wide range 340 of head injury types.
334
Sociodemographic variation in prevalence
341
In contrast two studies demonstrate very similar rates amongst males and females. A justice system, including ethnicity and socio-economic status. Given concern for experiences 432 of criminalisation and disablement amongst young people who experience childhood TBI, the 433 potential for complex and multiplicative experiences of disadvantage must be considered.
434
Notwithstanding these limitation in the evidence base, the findings presented here youth justice processes to be revised, given the significant proportions of young people on 
